Introduction
The treatise is devoted to the numerical solution of a class of nonlinear advection-reactiondiffusion system. In this paper, the general expression of such system as follows: (1) with the following initial boundary conditions:
). The advection-reaction-diffusion system has wide applications in thermal science, chemical and mechanics. There are some valuable efforts that focus on finding the analytical and numerical methods for solving the advection-reaction-diffusion system. These methods include B-spline method [1, 2] the variational iteration method [3] , homotopy perturbation method [4] , integral transform [5] and so on [6, 7] . The barycentric interpolation collocation method [8] [9] [10] [11] [12] [13] is a high precision method. In this paper, we mainly employ the barycentric Lagrange barycentric interpolation collocation method to solve the systems (1).
Description of the numerical method
We give two initial functions , 
respectively, These nodes can generate two dimensional nodes on the rectangular are a
, as follows:
The barycenter interpolation form of function u(x, t) can be expressed as
where
According to formula (4), the partial derivative of
can be written as:
The function values of the formula (4) and the formula (5) at the node form column vectors u , ) , ( k l u and they are as follows:
Therefore, the formula (5) can be expressed in the following matrix form:
is the Kronecker product of matrix ) (l C and ) (k D , and it is also called k l + order partial differential matrix at nodes So, the discrete form of the Eq. (3) can be written as:
So, Eq. (8) can be written in following partitioned matrix form:
In this paper, we use displacement method to impose the initial boundary conditions. The detailed procedure see Ref. [8, 9, 10] . In calculation, we choose the chebyshev nodes. In the following numerical experiments, we set a calculation accuracy 
where the initial and boundary conditions are as follows:
The exact solution of the equations is given by 
Numerical results are showed in Figure 1-6 and Table 1-3. In Table 1 , comparing the calculation time and error between the present method and other methods [6] under different nodes, we can find that the present method has the least calculation time and the least error. Table 2 -3 show the absolute errors in different nodes. As can be seen from the Table 2 -3, with the increase of nodes, the absolute error is also decreasing. Figure 1-6 are numerical solutions and absolute errors in different nodes. which we can see that the absolute error is very small. Obviously, our method is very suitable for solving such problems. 
The exact solution is given by
From the Figs. 7-8 and Table 4 , it can be seen that when the number of nodes is increased, the absolute error tends to be stable and convergence rapidly, which indicates that the present method has good stability and convergence. It can be seen from Experiment 1-2 that when spatial x selects different ranges, the influence of numerical solutions is small. With different spatial values, when the number of nodes is greater, the absolute error is smaller. with the following initial and periodic boundary condition
The exact solution is
The numerical solution and the absolute error diagram of Experiment 3 are given in Fig. 9 , respectively. As can be seen from the Figure 9 , the method can be used to obtain a smaller absolute error. 
Conclusions
In the present work, a class of advection-reaction-diffusion systems have solved by using barycentric interpolation collocation method (BICM). The numerical experiments show that the algorithm is high accuracy. We will apply this approach to more areas in the future.
